Abstract: Dihydrofolatereductase (DHFR) 
I.
Introduction:
Dihydrofolatereductase (DHFR; 5,6,7,8-tetrahydro-folate : NADP+ oxidoreductase) (a 24 kDa protein) catalyzes the NADPH-dependent reduction of dihydrofolate (H 2 folate) or folic acid to tetrahydrofolate (H 4 folate) and is considered to be a key enzyme in folate metabolism [1] . H 2 folate is the product of thymidylate synthetase and must be recycled to H 4 folate in order to be incorporated into tetrahydrofolate metabolic pool. After reduction of H 2 folate, H 4 folate receives one carbon unit and acts as a one-carbon donor in the biosynthesis of purines and pyrimidines and in the interconversion of amino acids [2] . Tetrahydrofolate acts as a methyl group shuttle re-quired for the de novo synthesis of purines, thymidylic acid, and certain amino acids [3] .
As tetrahydrofolate, the product of this reaction is the active form of folate in humans, inhibition of DHFR can cause functional folate deficiency. Folate is needed by rapidly dividing cells to make thymine, this effect may be therapeutic. For example, methotrexate is used in cancer chemotherapy because it can prevent neoplastic cells from dividing [4] .
So, DHFR has become very important nowadays in making anti-cancer drugs due to its inhibition by methotrexate . Its binding to methotrexate depends on its con-formation, so it is very necessary that it should be pre-sent in its correctly folded form [1] .
A significant contemporary question in enzymology involves the role of protein dynamics and hydrogen tunneling in enhancing enzyme catalyzed reactions. Here, we report a correlation between the donor-acceptor distance (DAD) distribution and intrinsic kinetic isotope effects (KIEs) for the dihydrofolate reductase (DHFR) catalyzed reaction [5, 6] .
In this research we studied the correlation between the DHFR and some biochemical parameters in( females & males) patients who had diabetic type II.
II.
Patients and methods:
-Patients: In this study (88) blood samples(the serum) were collected and divided in two groups: (20) the control group which(10 males & 10 females) & (68) the patients(diabetic type II ) group who they were received in the out-patient clinic in Baghdad hospital during the period from October-December 2011, they were (24 males & 44 females).
-Materials :NAPDH, was from (Serva). KH2PO4, ,Na2HCO3, NaCl2 were from (BDH) , Dihydrofolate (Sigma) .
-Dihydroflate reductase enzyme assay:
The DHFR enzyme activity was assayed essentially according to the method of Haurani et. al . [7] with some modification . The assay for DHFR was performed at 37°C by spectrophotometer method, which utilizes the decrease in absorbency at 340 nm when NADPH and dihydrofolate are converted to NADP and tetrahydrofolates Enzyme activity is expressed as nano mol dihydro-folate reduced/mg protein .The reaction mixture contains 2 ml (NADHP) 2mm . 0.6ml of dihydrofolate and 50 ml of enzyme suspension and read at every minute for 3 min [8] .
A blood sample was collected after an overnight fast ≥8 h .Blood glucose level was measured with enzymatic oxidation [9] , Serum total cholesterol, Triglyceride ,High density lipid were measured ezymatically using a commercially available reagent mixture supplied by biomMerieux Sa-France [10] , and creatinine was analyzed by the modified kinetic Jaffe reaction method [11] . Urea was measured by enzymatic method using a kit supplied by biomMerieux Sa-France [12] .
Serum level of GOT(AST) and GOT (ALT) concentration were assayed based on dinitrophyenyl hydrazone a coupling calorimetric method ( by Randox-United Kingdom) using this technique .Serum level of ALP was determined by calorimetric method using phosphatase alkaline -kite provided by Biomerieux-France. The total bilirubin in serum of control and patients were measured by adding caffeine reagent as accelerator followed by the addition of diazotized sulfanilic acid [13] . The sodium ,potassium and chloride were determined by Atomic absorption spectrophotometer.
-Statistical analysis:
Statistical analysis of the results was done by using Excel software version 2007 to find the correlation between DHFR and other biochemical parameters in patients. Data are presented as mean±S.D. Differences between two groups were analyzed by the unpaired Student's t-test, A P value of <0.05 was considered statistically significant
III.
Results: (1) shown the mean +̄ SD of all biochemical parameters that involve in this study in patients (females& males) and control. Table ( 2) show depicts the correlation between the DHFR and other biochemical parameters in male patients . Table ( 3) show depicts the correlation between the DHFR and other biochemical parameters in female patients . 
IV. Discussion:
Now days there is a focusing on the DHFR enzyme and concept it useful genetic marker [8] and it is an excellent subject for comparative studies on the relationships between the structure and the function [14] .
In this study, we have tried to address three important issues when we studied the correlation between the DHFR and some biochemical parameters in( females & males First: In table-1- (Figure-1-) there is significant differences in mean values of DHFR between patients male and control male group(28.20 vs. 17.66) and there is significant difference in mean of a DHFR between patients female and control female group(28.69 vs. 21.2 ), there is no significant difference in mean values of male patients and female patients.
There are significant differences in mean value between patient (male ,female) group and control group in following biochemical parameters: FBG,urea, TG chol. HDL, creatinine, Na & K , while there is significant difference Table ( 2) show depicts the correlation between the DHFR and other biochemical parameters in male patients . DHFR levels were positive significant correlated with FBG,ALP, chl. TG and positive non significant between DHFR and ALT, AST. DHFR levels were negative significant correlated with urea HDL, Creat. Na but nonsignificant with K.
Third: Table ( 3) show depicts the correlation between the DHFR and other biochemical parameters in female patients . DHFR levels were positive significant correlated with FBG, ALP, Chl., TG, AST and positive non significant between DHFR and ALT. DHFR levels were negative significant correlated with Na but non-significant with urea,HDL,Creat. and K.
In conclusion: the present investigation revealed that there is relationship between the DHFR enzyme and biochemical parameters which is mention above , so we recommend to used the DHFR enzyme as the routine work for check up.
